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OPTOELECTRONIC SENSOR AND PROCESS FOR 
DETECTION OF AN OBJECT IN A MONITORED 

AREA 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to an optoelectronic sensor, 
especially a re?ection photoelectric barrier or a re?ection 
light sensing device, for detection of an object in a moni 
tored area, With a housing, With transmitting and receiving 
optics and With an evaluation circuit. In addition, the inven 
tion relates to a process for detection of an object in a 
monitored area, With an optoelectronic sensor, an electrical 
transmitted signal being converted into an optical transmit 
ted signal, the optical transmitted signal being emitted into 
the monitored area, re?ected back as the optical received 
signal at least in part to the optoelectronic sensor by a 
re?ector or an object, and being converted into an electrical 
received signal. 

[0003] 2. Description of Related Art 

[0004] KnoWn optoelectronic sensors alWays have an 
opto-transmitter and at least one opto-receiver. Here, the 
transmitting components, therefore the light-emitting com 
ponents, are typically diodes, preferably laser diodes, and 
the receiving components are generally photodiodes. Opto 
electronic sensors can be divided essentially into three 
different types, speci?cally one-Way systems, re?ection sys 
tems and sensor systems. 

[0005] One-Way systems consist, on the one hand, of a 
transmitter device, and on the other hand, of a receiver 
device Which is separated from it in space. The transmitter 
device and the receiver device are located opposite one 
another on the lateral boundaries of an area Which is to be 
monitored so that the light emitted by the transmitter device 
can be received by the receiver device. The disadvantage 
here is that tWo electronic devices must be required, 
mounted and supplied With electrical energy. In contrast, in 
re?ection systems, Which are also called re?ection photo 
electric barriers, transmitters and receivers are integrated in 
a single unit, therefore in a single device. 

[0006] Such a unit, Which constitutes a transmitter/re 
ceiver device, is located on the outer boundary of the area 
Which is to be monitored, While on the other boundary of the 
area Which is to be monitored, Which latter boundary is 
opposite the former boundary, a re?ector, for eXample, a 
triple mirror, is provided Which re?ects the light emitted by 
the transmitter/receiver device back onto the latter such that 
it can be received by the receiver Which is integrated in the 
transmitter/receiver device. Compared to the one-Way sys 
tem, the re?ection photoelectric barrier offers the advantage 
that only one electrical connection is necessary and the 
re?ector by virtue of its special property need only be 
relatively roughly aligned to the re?ection photoelectric 
barrier. 

[0007] Re?ection photoelectric barriers can be divided 
into tWo groups based on their optical structure. In so-called 
genuine autocollimation systems, separation of the transmit 
ted and received beam is done With a semitransparent mirror 
or a polariZation ?lter. In the second group of re?ection 
photoelectric barriers, geometrical division of the transmit 
ted and received beam is done by transmission optics and 
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separate receiving optics Which is arranged offset to it. The 
opto-transmitter and opto-receiver are located almost paral 
lel, but at a short distance from one another, in the housing. 
This re?ection photoelectric barrier With transmission optics 
and second receiving optics is knoWn, for example, from 
published German Patent Application DE 42 38 116 C2. 

[0008] It is common to the tWo above described systems— 
the one-Way system and the re?ection system—that the 
receiver does not receive a light signal or only receives a 
reduced light signal When there is an object in the area Which 
is to be monitored, since this object completely or at least 
partially interrupts the beam path of the light Which has been 
emitted by the transmitter. The opto-receiver thus nor 
mally—no interruption of the monitored section—detects 
the light beam Which has been emitted by the opto-receiver, 
and the emitted light pulses. 

[0009] Basically, different from this manner of operation 
is the manner of operation of optoelectronic sensing device 
systems, also called re?ection light sensing devices. In these 
systems, the transmitter and the receiver are likeWise located 
together in a unit. HoWever,, in contrast to the re?ection 
photoelectric barrier, there is no re?ector as a component of 
the system. Instead, the light emitted by the transmitter in the 
transmitter/receiver device is re?ected on an object Which is 
to be detected. If at least part of the light Which has been 
re?ected by an object is re?ected onto the transmitter/ 
receiver device, this re?ected portion of light can be detected 
by the receiver. Re?ection light sensing devices are knoWn, 
for eXample, from German Patent DE 35 13 671 C3 (and 
corresponding US. Pat. No. 4,782,224), and published 
German Patent Applications DE 43 11 691 A1 and DE 199 
33 439 C2. 

[0010] As a result of the generally more poorly re?ecting 
surface of the object compared to a re?ector, re?ection light 
sensing devices have a shorter range than re?ection photo 
electric barriers. HoWever, re?ection light sensing devices 
have the advantage that they do not require a second active 
element like one-Way photoelectric barriers and do not 
require a re?ector like re?ection photoelectric barriers. 
Re?ection light sensing devices for proximity optoelectronic 
detection of articles Work either as energy V-light sensing 
devices or as light sensing devices using the triangulation 
principle. 

[0011] In an energy V-light sensing device, the emitted 
light is diffusely re?ected on the object Which is to be 
detected. Some of the re?ected light is incident on the 
opto-receiver and initiates a sWitching process. The tWo 
states—re?ection or lack of re?ection—are evaluated; they 
are equivalent to the presence or absence of articles in the 
sensing area. As dictated by the system, the sensing range of 
the single energy V-light sensing device is therefore highly 
dependent on the degree of re?ection of the object Which is 
to be monitored. The opto-transmitter and opto-receiver can 
therefore have common transmitting/receiving optics, 
doWnstream of the transmitted/receiving optics there being 
a beam splitter Which de?ects the light Which has been 
re?ected by the object to the receiver. 

[0012] Triangulation light sensing devices Work according 
to the double lens principle, i.e., the transmitting optics and 
the receiving optics are separated from one another in space 
and the transmitted beam and the received beam form an 
angle to one another. The intersection point of the transmit 
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ted beam and the received beam determines the maximum 
sensing distance of these systems. Due to the relatively 
minor technical complexity, triangulation light sensing 
devices using tWo photodiodes—one for the near area and 
one for the remote area—are commonly used. The operating 
distance is determined by the lateral position of the sepa 
rating line betWeen the tWo photodiodes. 

SUMMARY OF THE INVENTION 

[0013] This invention relates to an optoelectronic sensor 
according to the second or third type mentioned above, i.e., 
a re?ection photoelectric barrier or a re?ection light sensing 
device. Within the framework of the invention, detection of 
an object in a monitored area is de?ned both as pure 
ascertainment—object present or not—and also determina 
tion of the position of the object, i.e., the distance of the 
object from the optoelectronic sensor. Transmitting and 
receiving optics can be formed either of tWo separate optics, 
i.e., transmitting optics and separate receiving optics, or of 
a single optics, Which is then both the transmitting and also 
the receiving optics. 

[0014] The tWo types of optoelectronic sensors in Which 
the transmitter device and the receiver device are located in 
one housing, due to the spatial separation of the transmitted 
and received beam, each have different disadvantages. Both 
the use of a semitransparent mirror or beam splitter and also 
the adjacent arrangement of transmitting optics and receiv 
ing optics lead to the fact that the portion of the light Which 
has been re?ected by an article or a re?ector, and Which is 
incident on the receiver, is reduced. On the one hand, this is 
because of the relatively high attenuation value of the 
conventional beam splitter, not only the received signal but 
also the transmitted signal having to pass the beam splitter, 
on the other hand, the installation-dictated small siZe of the 
lenses for the transmitting optics and the separate receiving 
optics, by Which a relatively small portion of the re?ected 
light is incident on the receiving optics, and thus, is routed 
to the receiver. Moreover, the beam splitters Which are 
necessary for separation of the transmitted and received 
beam constitute a considerable cost factor in the production 
of optoelectronic sensors. 

[0015] Therefore, a primary object of this invention is to 
devise the initially described optoelectronic sensor and the 
initially described process for detection of an object in a 
monitored area, With Which an object can be detected as 
reliably as possible in a manner that is as simple as possible. 

[0016] This object is achieved in the initially described 
optoelectronic sensor in that there is only a single optoelec 
tronic transmitting and receiving component Which sequen 
tially acts as the opto-transmitter and the opto-receiver. In 
accordance With the invention, thus, the spatial separation of 
the opto-transmitter and the opto-receiver has been replaced 
by time separation. In this Way, ?rst the required components 
are reduced, since instead of tWo components, an opto 
transmitter and an opto-receiver, only one optoelectronic 
component is required. In addition, a beam splitter can be 
eliminated, by Which the above described disadvantages in 
the use of a beam splitter are avoided. 

[0017] Another advantage Which results due to the fact 
that a separate opto-transmitter and a separate opto-receiver 
are no longer used, but only a single optoelectronic com 
ponent, is that the calibration cost Which is otherWise 
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necessary in the alignment of the transmitter and receiver is 
eliminated. By using only a single optoelectronic transmit 
ting and receiving component, the optoelectronic sensor also 
has preferably only a single transmitting and receiving 
optics by Which the optical transmitted signal is collimated 
and the optical received signal is guided to the optoelec 
tronic transmitting and receiving component. 

[0018] The optoelectronic transmitting and receiving com 
ponent used can basically be a conventional diode. Prefer 
ably, the optoelectronic transmitting and receiving compo 
nent is, hoWever, a laser diode, especially a VCSEL diode 
(vertical cavity surface emitting laser diode). The advantage 
of this VCSEL diode is, ?rst of all, that it can also be used 
as a high speed photodiode. The optical resonator of the 
VCSEL diode provides not only for the desired narroWband 
transmitted pulse, but acts at the same time as a very 
narroWband receiving ?lter With a center frequency Which is 
automatically coupled to the transmitted frequency. This 
yields the special advantage of the optoelectronic sensor of 
the invention that it is extremely immune to outside light. 
The use of a comparably narroWband ?lter in front of an 
opto-receiver can hardly be implemented in a conventional 
optoelectronic sensor due to the temperature drift of the 
emission Wavelength of the transmitting component. 

[0019] If the diode is to act as an opto-transmitter, it is 
operated in the forWard direction, While When it is to act as 
an opto-receiver it is operated in the reverse direction. When 
the diode is connected With bias in the reverse direction, it 
can also be used as a high-speed photodiode. This results in 
the possibility of ascertaining With the optoelectronic sensor 
of the invention, not only the presence of an object in the 
monitored area, but also its distance from the optoelectronic 
sensor. The optoelectronic sensor can also be used as a 
distance measuring device. 

[0020] Distance measuring devices are based on the prin 
ciple that, for a knoWn transit time of a signal through a 
medium and a propagation speed of the signal knoWn at the 
same time in this medium, the distance is a product of the 
propagation speed and the transit time. Due to the extremely 
high propagation speed of light Waves, a high evaluation 
speed of the optoelectronic sensors used is necessary; this is 
given by the use of VCSEL diode in blocking operation as 
an opto-receiver. 

[0021] According to another advantageous embodiment of 
the invention Which acquires special importance, the very 
short light transit time pulse Which occurs in distance 
measurement is stretched in time by stroboscopic scanning. 
At a one meter distance of the object from the optoelectronic 
sensor, yielding a tWo meter distance to be traversed by the 
light beam, the transit time of the light is only 6.67 ns. 
Stroboscopic scanning stretches this pulse to such an extent 
that it can be easily processed by an evaluation circuit With 
a microprocessor. According to one preferred con?guration 
the optoelectronic sensor has a scanner With a storage 
capacitor and a high-speed sWitch for this purpose. The 
sWitch is controlled by a scanning pulse Which is stretched 
compared to the transmitted pulse. 

[0022] To produce the scanning pulse, in a ?rst con?gu 
ration of the optoelectronic sensor, there are a high fre 
quency generator, a loW frequency generator and a mixer, 
the transmitted pulse being derived from the high frequency 
generator and the scanning pulse being derived from the 
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mixed product of the frequency of the high frequency 
generator and the frequency of the loW frequency generator, 
Which product is produced by the mixer. The loW frequency 
generator thus makes available the loW frequency “sWeep 
signal” Which is mixed With the signal of the high frequency 
generator. 
[0023] According to an alternative embodiment of the 
optoelectronic sensor, to produce the scanning pulse, in 
addition to the ?rst high frequency generator, a second high 
frequency generator and a miXer are provided. The tWo high 
frequency generators produce tWo signals With frequencies 
Which differ only slightly from one another. The miXed 
product is produced from scanning pulse that is derived a 
beat that is produced. 

[0024] The initially described process for detection of an 
object in a monitored area, With an optoelectronic sensor, is 
characteriZed in that the conversion of the electrical trans 
mitted signal into an optical transmitted signal and the 
conversion of the optical received signal into an electrical 
received signal take place in succession in time by the same 
optoelectronic transmitting and receiving component. The 
process in accordance With the invention is also character 
iZed in that, ?rst of all, instead of spatial separation of the 
transmitter and receiver or of the transmitted signal and the 
received signal, time separation is undertaken. 

[0025] Advantageously, the optical signal path Within the 
optoelectronic sensor for the optical transmitted signal and 
the optical received signal is identical. The optical transmit 
ted signal and the optical received signal thus traverse the 
same optical signal path, each in a different direction. 
Because the optical transmitted signal and the optical 
received signal traverse the same signal path, the calibration 
of the transmitting optics and the receiving optics Which is 
located neXt to it in space, Which calibration is otherWise 
necessary in the prior art, and the adjustment of a beam 
splitter are eliminated. 

[0026] The process of the invention is also advantageously 
used for determining the distance of an object in the moni 
tored area so that a pulsed transmitted signal is used and the 
transit time of the optical signal is measured and the distance 
of the object is determined from it. As Was already described 
above in conjunction With the optoelectronic sensor in 
accordance With the invention, in the process of the inven 
tion, the electrical received signal is advantageously stro 
boscopically scanned, and in this Way, stretched in time. In 
doing so, the electrical received signal is scanned for a short 
time interval, the scanning instant being shifted continu 
ously betWeen successive periods of the transmitted pulse. 
The sequencing control for producing the scanning pulse can 
Work essentially in analog fashion or essentially digitally. 

[0027] In particular, there are a host of possibilities for 
embodying and developing the optoelectronic sensor and the 
process according to the invention for detection of an object. 
In this regard reference is made to the folloWing description 
of preferred embodiments in conjunction With the accom 
panying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a simpli?ed representation of the opto 
electronic sensor according to the prior art, 

[0029] FIG. 2 is a simpli?ed representation of a ?rst 
embodiment of an optoelectronic sensor in accordance With 
the invention, 
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[0030] FIG. 3 is a simpli?ed representation of a second 
embodiment of an optoelectronic sensor of the invention and 

[0031] FIG. 4 shoWs a highly simpli?ed circuit diagram of 
an optoelectronic sensor according to the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] FIG. 1 shoWs tWo embodiments of a knoWn opto 
electronic sensor 1, speci?cally a re?ection photoelectric 
barrier, for detection of an object 2—shoWn only in FIG. 
3—in a monitored area. The optoelectronic sensor 1 shoWn 
in FIG. 1a has a housing 3 With transmitting optics 4 and 
separate receiving optics 5. In contrast, the optoelectronic 
sensor 1 as shoWn in FIG. 1b has only one transmitting and 
receiving optics 6 by Which both the transmitted beam 7 
emerges from the housing and also the received beam 9 
Which has been re?ected on the re?ector 8 again enters the 
housing 3. In addition, both the knoWn optoelectronic sen 
sors 1 shoWn in FIG. 1 and also the optoelectronic sensors 
1 of the invention Which are shoWn in FIGS. 2 and 3 have 
an evaluation circuit 10 Which is shoWn only schematically 
in FIGS. 2 and 3. It is common to the optoelectronic sensors 
1 shoWn in FIG. 1 that they each have one opto-transmitter 
11 for producing the transmitted beam 7 and a separate 
opto-receiver 12 for receiving the re?ected received beam 9. 

[0033] The tWo re?ection photoelectric barriers shoWn in 
FIGS. 1a and 1b differ in that in the re?ection photoelectric 
barrier shoWn in FIG. 1a geometrical division of the trans 
mitted beam 7 and the received beam 9 takes place by the 
separate arrangement of the transmitting optics 4 and the 
receiving optics 5. The transmitted beam 7 Which has been 
produced by the opto-transmitter 11 is guided by the trans 
mitting optics 4 to the re?ector 8. As a result of the 
geometrical offset Within the re?ector 8 and the small 
angular error in back re?ection, the incident radiation is 
re?ected back in a more or less large solid angle. Therefore, 
the received beam 9 Which runs at an angle to the transmitted 
beam 7 travels to the receiving optics 5 Which is located neXt 
to the transmitting optics 4 and by Which the received beam 
9 is focused onto the opto-receiver 12. 

[0034] The knoWn re?ection photoelectric barrier Which is 
shoWn in FIG. 1b differs, ?rst of all, from the re?ection 
photoelectric barrier as shoWn in FIG. 1a in that it has 
simply one transmitting and receiving optics 6. In this 
re?ection photoelectric barrier Which operates according to 
the autocollimation principle, the transmitted beam 7 and the 
received beam 9 are separated by a semitransparent mirror 
13 Which is also called a beam splitter. The transmitted beam 
7 Which is produced by the opto-transmitter 11 is incident on 
the semitransparent mirror 13 Which partially passes the 
transmitted beam 7. This portion is guided by the transmit 
ting and receiving optics 6 to the re?ector 8, by Which the 
radiation as the received beam 9 is re?ected back to the 
transmitting and receiving optics 6. The received beam 9 
passes through the transmitting and receiving optics 6 and is 
then incident on the mirror 13 on Which part of the received 
beam 9 is re?ected to the opto-receiver 12. The advantage of 
the optoelectronic sensor 1 Which is shoWn in FIG. 1b and 
in Which by using only a single transmitting and receiving 
optics 6 calibration of the transmitting optics 4 and the 
receiving optics 5 is abandoned and optics With a greater 
diameter can be used, is bought hoWever at the cost of the 
light losses Which are caused by the semitransparent mirror 
13. 
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[0035] The optoelectronic sensors 1 of the invention 
Which are shoWn in FIGS. 2 and 3 differ, ?rst of all, from 
the knoWn optoelectronic sensors 1 in that, instead of a 
separate opto-transmitter 11 and a separate opto-receiver 12, 
only a single optoelectronic transmitting and receiving com 
ponent 14 is used. The spatial separation of the opto 
transmitter 11 and the opto-receiver 12 Which is conven 
tional in the prior art is replaced by time separation, i.e., the 
optoelectronic transmitting and receiving component 14 acts 
in time succession as an opto-transmitter and as an opto 
receiver. 

[0036] In particular, a VCSEL diode 15 is suited as the 
transmitting and receiving component 14; due to its optical 
resonator, it emits not only a very narroWband transmitted 
beam 7, but due to the resonator Which acts as a narroWband 
optical ?lter in reception also detects only a very narroW 
band received beam 9. This has the advantage that the 
optoelectronic sensor 1 is highly immune to noise, by Which 
scattered light is prevented from in?uencing the measure 
ment result. Moreover, the VCSEL diode 15 can also be used 
as a very high-speed photodiode. 

[0037] The optoelectronic sensors 1 in accordance With 
the invention Which are shoWn in FIGS. 2 and 3 differ in 
that, in FIG. 2, a re?ection photoelectric barrier With a 
re?ector 8 is shoWn, While FIG. 3 shoWs a re?ection light 
sensing device in Which the transmitted beam 7 is diffusely 
re?ected back from the object 2 Which is to be detected. The 
optoelectronic sensor 1 of the invention can thus be used 
both as a re?ection photoelectric barrier With a re?ector 8 
and also as a re?ection sensing device Without a re?ector. To 
achieve suf?cient range, the transmitted poWer of the 
VCSEL diode 15 can simply be increased. 

[0038] In the optoelectronic sensor 1 of the invention, the 
transmitting and receiving component 14, Which acts as an 
opto-transmitter, produces a transmitted beam 7 Which is 
guided to the re?ector 8 (FIG. 2) or an object 2 (FIG. 3) by 
the transmitting and receiving optics 6. The received beam 
9 Which has been re?ected on the re?ector 8 or on the object 
2 is again incident on the transmitting and receiving optics 
6, from Which it is guided to the transmitting and receiving 
component 14 Which is acting at this point as an opto 
receiver. By using only one transmitting and receiving optics 
6, its diameter can be increased, Without increasing the 
dimensions of the housing 3, compared to the diameter of 
the receiving optics 5 for an optoelectronic sensor 1 With 
transmitting optics 4 and separate receiving optics 5, as 
shoWn in FIG. 1a. 

[0039] FIG. 4 shoWs a highly simpli?ed circuit diagram of 
the optoelectronic sensor 1 Which is also used to explain the 
process in accordance With the invention. Preferably, With 
the optoelectronic sensor 1 according to the invention, not 
only the presence or the absence of an object 2 is ascertained 
in a monitored area, but also the distance of the object 2 from 
the optoelectronic sensor 1 is also determined, for Which the 
optoelectronic sensor 1 Works according to the light transit 
time principle. 

[0040] To do this, the VCSEL diode 15 Which is used as 
a transmitting and receiving component emits very short 
optical transmitted pulses With a pulse Width of about only 
1 ns. To sWitch the VCSEL diode 15 from transmitting 
operation into receiving operation, there is a bridge sWitch 
16 With Which the polarity of the VCSEL diode 15, Which is 
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operated in the forWard direction in transmitting operation, 
is reversed. A high frequency generator 17 is used both to 
produce the electrical transmitted pulse and also to control 
the bridge sWitch 16. The bridge sWitch 16 can be, for 
eXample, four mono?ops Which are Wired to one another in 
a bridge circuit. 

[0041] The light transit time pulse Which is very short as 
a result of the very high propagation speed of light is 
stretched in time by stroboscopic scanning. To do this, in the 
evaluation circuit 10 of the optoelectronic sensor 1, there is 
a scanner Which has a storage capacitor 18 and a high-speed 
sWitch 19. The electrical received signal is scanned for a 
very short time interval and the scanning instant is continu 
ously shifted betWeen successive periods of the electrical 
transmitted pulse. In this Way, the processing of the very 
short light transit time pulse is lengthened in time so 
dramatically that it can be easily evaluated With a micro 
processor and parasitic transit times of the evaluation circuit 
10, i.e., the electronics, no longer have any importance. 

[0042] To produce the scanning pulse, there are a loW 
frequency generator 20 and a miXer 21, the scanning fre 
quency f A of the scanning pulse resulting from the sum of the 
frequency f1 of the high frequency generator 17 and the 
frequency f2 of the loW frequency generator 20. The sWitch 
19 can be controlled by a scanning bridge comprised of four 
mono?ops; this has the advantage that, in this Way, the pulse 
Width of the scanning pulse can be shortened to the magni 
tude of the pulse Width of the transmitted pulse. The time 
stretching factor of stroboscopic scanning is this case is the 
quotient of the frequency f1 to the frequency f2 so that for a 
high frequency signal of, for example, f1=1 MHZ and a loW 
frequency signal of, for eXample, f2=1 kHZ, a time stretching 
factor of 1000 is reached. 

[0043] Instead of the analog sequencing control Which is 
schematically shoWn by FIG. 4, digital sequencing control 
can also be implemented, in Which, then, the scanning pulse 
is produced from the superposition of the high transmitted 
frequency f1 With a second high frequency fi. The tWo 
frequencies f1 and fi have only a very small frequency 
difference, the time stretching factor then resulting from the 
ratio of the high transmitted frequency f1 to the difference 
frequency (f1—fi). Here, tWo crystal-stable high frequency 
oscillators can be used, in Which the frequency difference is 
produced using PLL frequency analysis in Which each nth 
pulse is suppressed. 

[0044] The evaluation circuit 10 has an ampli?er 22, and 
preferably, a microcontroller so that, then, With the opto 
electronic sensor 1, a fundamentally knoWn learning process 
can be carried out in Which, for eXample, re?ections from a 
background or a transparent object can be taught, stored and 
taken into account in a subsequent measurement. 

What is claimed is: 
1. Optoelectronic sensor for detection of an object in a 

monitored area, comprising: 

a housing With transmitting and receiving optics and With 
an evaluation circuit, 

Wherein a single optoelectronic transmitting and receiving 
component is adapted to sequential operate as both an 
opto-transmitter and an opto-receiver. 
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2. Optoelectronic sensor as claimed in claim 1, Wherein 
only one transmitting and receiving optics With at least one 
lens is provided. 

3. Optoelectronic sensor as claimed in claim 1, Wherein 
the optoelectronic transmitting and receiving component is 
a diode. 

4. Optoelectronic sensor as claimed in claim 3, Wherein 
the diode is Wired as an opto-transmitter in a forWard 
direction and as an opto-receiver in a reverse direction. 

5. Optoelectronic sensor as claimed in claim 4, Wherein 
the diode is sWitchable from transmitting operation into 
receiving operation via at least one bridge sWitch, the bridge 
sWitch being controlled by a high frequency generator. 

6. Optoelectronic sensor as claimed in claim 1, Wherein 
the evaluation circuit has a scanner With a storage capacitor 
and a sWitch. 

7. Optoelectronic sensor as claimed in claim 6, Wherein 
the sWitch is controlled by a time-stretched scanning pulse. 

8. Optoelectronic sensor as claimed in claim 7, further 
comprising a high frequency generator, a loW frequency 
generator and a miXer, and Wherein a transmitted pulse is 
derived from the high frequency generator and Wherein 
mixer is adapted to produce a miXed product of a frequency 
f1 of the high frequency generator and a frequency f2 of the 
loW frequency generator, from Which is derived the scanning 
pulse. 

9. Optoelectronic sensor as claimed in claim 7, further 
comprising a ?rst high frequency generator, a second high 
frequency generator and a miXer and Wherein the scanning 
pulse is produced from superposition of a high transmitted 
frequency f1 of the ?rst high frequency generator With a 
second high frequency fi of the second high frequency 
generator by the miXer. 

10. Optoelectronic sensor as claimed in claim 1, Wherein 
the sensor is a re?ection photoelectric barrier sensor. 

11. Optoelectronic sensor as claimed in claim 1, Wherein 
the sensor is a re?ection light sensing device. 

12. Optoelectronic sensor as claimed in claim 3, Wherein 
the diode is a laser diode. 

13. Optoelectronic sensor as claimed in claim 3, Wherein 
the laser diode is a VCSEL diode. 

14. Process for detection of an object in a monitored area, 
With an optoelectronic sensor, comprising the steps of: 

converting an electrical transmitted signal into an optical 
transmitted signal, 

emitting the optical transmitted signal into the monitored 
area, 

re?ecting back the optical transmitted signal as an optical 
return signal at least in part to an optoelectronic sensor, 
and 
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converting the optical return signal into an electrical 
received signal, 

Wherein conversion of the electrical transmitted signal 
into an optical transmitted signal and the conversion of 
the optical return signal into the electrical received 
signal take are performed sequentially by a single 
optoelectronic transmitting and receiving component. 

15. Process as claimed in claim 14, Wherein an optical 
signal path Within the optoelectronic sensor for the optical 
transmitted signal is the same as an optical signal path for 
the optical return signal, eXcept that the optical transmitted 
signal and the optical received signal traverse the same 
optical signal path in different directions. 

16. Process as claimed in claim 14, Wherein the electrical 
transmitted signal is pulse-shaped, Wherein a transit time of 
the optical signal is measured and a distance of the object is 
determined from the transit time measured. 

17. Process as claimed in claim 16, Wherein the electrical 
received signal is stroboscopically scanned so as to be 
stretched in time. 

18. Process as claimed in claim 17, Wherein the electrical 
received signal is scanned for a short time interval and a 
scanning instant shifted continuously betWeen successive 
periods of the transmitted pulse. 

19. Process as claimed in claim 18, Wherein a scanning 
frequency f A is produced by miXing a high transmitted 
frequency f1 With a loWer frequency f2. 

20. Process as claimed in claim 19, Wherein the transmit 
ted frequency f1 is in a range from of a feW 100 kHZ to a feW 
MHZ and the second loWer frequency f2 is in a range from 
a feW 100 HZ to a feW kHZ. 

21. Process as claimed in claim 18, Wherein a scanning 
frequency f A is produced by miXing a high transmitted 
frequency f1 With a second high frequency f3. 

23. Process as claimed in claim 19, Wherein the transmit 
ted frequency f1 and the second frequency f2 are in the range 
from a feW 100 kHZ to a feW MHZ. 

24. Process as claimed in claim 19, Wherein the scanning 
frequency f A is processed by an evaluation circuit. 

25. Process as claimed in claim 24, Wherein the electrical 
transmitted signal has a pulse Width of roughly 1 ns. 

26. Process as claimed in claim 16, Wherein the sensor has 
an evaluation unit Which has a microcontroller, and Wherein 
a learning process is carried out via the microcontroller. 


